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(54) IMPROVING EQUIPMENT FOR QUALITY OF WATER OF NUCLEAR POWER PLANT 
(57)Abstract: 

PURPOSE: To obtain improving equipment of the quality of water of a 
nuclear power plant which automatically controls the quantity of 
oxygen to be injected into an inlet of a recombiner by detecting the 
concentration of oxygen in an outlet of the recombiner and properly 
maintains the range of the concentration of residual oxygen in the 
outlet of the recombiner. 

CONSTITUTION: This equipment comprises a hydrogen supply 
device 10 and a hydrogen flow regulating valve 11 for injecting 
hydrogen into cooling water of a boiling water reactor 1, a hydrogen 
concentration measuring unit 12 provided in an off-gas system, an 
oxygen supply device 13 and an oxygen regulating valve 14 for 
injecting oxygen corresponding to the measured concentration of 
hydrogen, an oxygen concentration measuring unit 16 provided on the 
outlet side of a recombiner 7 of the off-gas system, and a monitoring 

control board 17 for regulating the quantity of oxygen to be injected by the aforesaid oxygen regulating 
valve 14 on the basis of the measured concentration of oxygen. The oxygen supply device 13 and the 
oxygen regulating valve 14 are an air supply system and an air regulating valve, or the air supply system 
and the air regulating valve are provided in juxtaposition with the oxygen supply device 13 and the oxygen 
regulating valve 14. 
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1. This document has been translated by computer. So the translation may not reflect the original precisely. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] . ^ , + . 

[Industrial Application] this invention relates to the water quality improvement equipment formed in order to improve 
the water quality of the cooling water of a boiling- water type atomic power plant. 

[0002] ,. . * • 

[Description of the Prior Art] The system block diagram of conventional water quality improvement equipment is 
shown in drawing 4 . After the steam generated at the boiling-water type reactor 1 drives a steam turbine 2, it flows into 
a condenser 3 Js condensed and serves as water. This condensation is pressurized by the condensate pump 4, and is 
returned to a reactor 1 via the feed pump which is not illustrated. 

[0003] On the other hand, in order for hydrogen gas, oxygen gas, etc. to occur according to the radiolysis of water etc. 
and to process this at a reactor 1, an air ejector 5 extracts noncondensable gas from the aforementioned condenser 3 as 
an off-gas system, a temperature up is carried out with a preheater 6, and hydrogen gas and oxygen gas are combined 
according to the catalyst in a recombiner 7 etc. It is cooled by the off-gas condenser 8, and the steam combined here 
returns to water again, in addition, it is cooled with a precooler 9 and the noncondensable gas which remained at this 
time is not illustrated ~ Hands up, it is sent to a column 

[0004] However, since a small amount of dissolved oxygen is included in the cooling water which is this reactor water, 
it has corrosive to the metal which is structure material. Therefore, reducing the dissolved oxygen concentration of the 
cooling water in a reactor is performed by pouring in hydrogen gas through the hydrogen flow control valve 1 1, and 
combining a condensation system with dissolved oxygen as a cure against a corrosion prevention of this structure 
material, from the hydrogen feeder 1 0 which is a hydrogen pouring means. 

[0005] However, in order that the amount of the hydrogen which goes to an off-gas system in order to pour in hydrogen 
gas from the exterior, if this dissolved deoxidation operation is performed may exceed the joint equivalent (it is 2: 1 at a 
volume ratio) with oxygen, the hydrogen gas which cannot be processed on the lower stream of a river of a recombiner 
7 remains, and there is a possibility that this hydrogen gas may burn. As this cure, while forming the hydrogen density 
measurement machine 12 in an off-gas system, the method of pouring in the oxygen gas of the amount which balanced 
the amount of surplus hydrogen gas in the upstream of a recombiner 7 through the oxygen flow control valve 14 from 
the oxyecoia supply equipment 13 which is an oxygen pouring means is taken. 

[0006] Thereby, in a recombiner 7, hydrogen gas and oxygen gas join together with the equivalent, and turn into only 
nitrogen gas in the air which leaked into the off-gas system, and oxygen gas as noncondensable gas which returned and 
remained in water. These control is performed by the surveillance control panel 15 which inputs the measurement 
signal of the hydrogen density measurement machine 12, and outputs an adjustment signal to the aforementioned 
hydrogen flow control valve 1 1 and the oxygen flow control valve 14. 

[0007] . . 

[Problem(s) to be Solved by the Invention] In conventional water quality improvement equipment, although it is the 
system which pours in the joint equivalent [ in / a recombiner 7 / for the oxygen gas from an oxygen pouring means ] 
(it is 2: 1 at a volume ratio), it is required to maintain balance about this gas concentration, and, for this reason, the 
range of the residual oxygen density in the lower stream of a river of a recombiner 7 is defined. It is for preventing this 
defined lower limit running short of the amounts of oxygen to the amount of hydrogen in the upstream of a recombiner 
7, and a upper limit is for not having a bad influence on the activated carbon in the downstream of a recombiner 7 
which is not illustrated. , 
[0008] If an example is given, although the oxygen density in the outlet of a recombiner 7 will be set as 15 - 35 /o of 
range Generally however, the quantity of gas flow in the entrance of a recombiner 7 The gas which flowed into the 
recombiner 7 recombines within a recombiner 7, and is hundreds times the quantity of gas flow in the outlet from water 
and a bird clapper, for this reason By some flow rate setting errors which can be set for the aforementioned insufflation 
means, or change, it deviated from the setting range of the oxygen density in the very small quantity of gas flow in 



recombiner 7 outlet easily, and maintenance carried out in difficulty, it was, and there was flume ********. 

[0009] The place made into the purpose of this invention detects the oxygen density in a recombiner outlet, controls the 

oxygen injection rate to a recombiner entrance automatically, and is to offer the water quality improvement equipment 

of the atomic power plant which maintains appropriately the range of the residual oxygen density in a recombiner 

outlet. 

[0010] r . „. 

[Means for Solving the Problem] A hydrogen pouring means to pour hydrogen into the cooling water of a boiling water 
reactor, and the hydrogen density measurement means installed in the off-gas system, An oxygen pouring means to 
pour in oxygen corresponding to the hydrogen concentration measured with this hydrogen density measurement means, 
It is characterized by the bird clapper from the oxygen density measurement means prepared in the recombiner outlet 
side of an off-gas system, and the control means which adjust the oxygen injection rate by the aforementioned oxygen 
pouring means from the oxygen density measured by this oxygen density measurement means. In addition, it considers 
as that the aforementioned oxygen pouring means is air injection equipment or the putting [ side by side ]-air injection 
equipment and oxygen injector feature. 
[0011] 

[Function] If hydrogen gas is poured into the condensation used as the cooling water of a reactor from a hydrogen 
pouring means, it will combine with the dissolved oxygen in the cooling water which corrodes structure material in a 
reactor. The surplus hydrogen in this case is detected by the hydrogen density measurement means by the off-gas 
system, and the amount of oxygen which balanced in order to carry out joint processing of this redundant-water 
quantum is injected into a recombiner entrance side from an oxygen pouring means. 

[0012] Furthermore, the oxygen density in a recombiner outlet side is measured by the oxygen density measurement 
means, and in besides a setting range, the oxygen injection rate from the aforementioned oxygen pouring means is 
fluctuated by control means, and it controls automatically to it to become in a setting range. 
[0013] 

[Example] One example of this invention is explained with reference to a drawing. In addition, the same sign is given 
to the same component as the above-mentioned conventional technology, and detailed explanation is omitted. As 
shown in the system block diagram of drawin g 1 , the steam generated with the boiling water reactor 1 flows into a 
condenser 3, after driving a steam turbine 2, and cooling condensation is carried out and it serves as water. This 
condensation is pressurized by the condensate pump 4, and is returned to a reactor 1 via the feed pump which is not 
illustrated. 

[0014] On the other hand, in order to process [ oxygen gas / the hydrogen gas generated according to the radiolysis of 
the cooling water in a boiling water reactor 1 etc., ], an air ejector 5 extracts noncondensable gas from the 
aforementioned condenser 3 as an off-gas system, a temperature up is carried out with a preheater 6, and hydrogen gas 
and oxygen gas are combined according to a catalyst etc. within a recombiner 7. 

[0015] It is cooled by the off-gas condenser 8, and the steam generated by this combination returns to water again, in 
addition, it is cooled with a precooler 9 and the noncondensable gas which remained at this time is not illustrated ~ 
Hands up, it is sent to a column The hydrogen feeder 10 and the hydrogen flow control valve 1 1 which are a hydrogen 
pouring means to pour in the hydrogen gas for reducing the dissolved oxygen concentration of cooling water are 
connected to the condensation system. 

[0016] Moreover, while forming the hydrogen density measurement machine 12 which is a hydrogen density 
measurement means in an off-gas system, the oxygen flow control valve 14 and oxyecoia supply equipment 13 as an 
oxygen pouring means which pour into the upstream of a recombiner 7 the oxygen gas of the part corresponding to the 
surplus capacity of the hydrogen gas supplied to condensation from the aforementioned hydrogen feeder 10 are 
prepared. 

[0017] Furthermore, the oxygen density measuring instrument 16 which is an oxygen density measurement means is 
connected to the lower stream of a river of a recombiner 7, and it transmits to the supervisory-control board 17 which is 
control means with the measurement signal of the aforementioned hydrogen density measurement machine 12, and the 
adjustment signal of the aforementioned hydrogen flow control valve 1 1 and the oxygen flow control valve 14 is 
outputted from this supervisory-control board 17, and this measurement signal is constituted so that the amount of 
hydrogen gas and the amount of oxygen gas which are poured in, respectively may be adjusted. 
[0018] Next, the operation by the above-mentioned composition is explained. From the hydrogen feeder 10, the 
hydrogen gas controlled by the hydrogen flow control valve 1 1 is poured into condensation, and the dissolved oxygen 
concentration of cooling water is reduced in a reactor 1 . The amount of surplus hydrogen gas at this time is measured 
with the hydrogen density measurement vessel 12 in an off-gas system, and this measurement signal is inputted into the 
supervisory-control board 17. 

[0019] From the supervisory-control board 17, the adjustment signal of the amount pouring of oxygen gas 



corresponding to the amount of surplus hydrogen gas by the measurement signal of the aforementioned hydrogen 
SSLlent machine 12 iToutputted to the oxygen flow control valve 14, it is supplied from oxyecoia supply 
equipme^ 13, combines with surplus hydrogen gas by the recombiner 7 and oxygen gas serves as waterjurthermore, 
the oxygen density in recombiner 7 lower stream of a river is measured by the aforementioned oxygen density 
measuring instrument 16, and when an oxygen density is outside a setting range from this measurement signal, the 
Smenfioned supervisory-control board 17 is dedicated within fixed limits which adjusted the oxygen flow control 
valve 14 further, and set up the oxygen density of recombiner 7 outlet. . . c 

r00201 As mentioned above, water quality improvement operation stabilized without deviating from the setting range 
of the very small oxygen density in recombiner 7 outlet can be carried out also to change of some of hydrogen gas 
injection rate to a condensation system by adjusting automatically the amount of oxygen gas which detects the very 
small oxygen density in the lower stream of a river of a recombiner 7, and is injected into recombiner 7 entrance. 
[00211 The system block diagram of drawin g 2 is taken as the composition equipped with the air supply system 18 and 
the air-flow-rate regulator valve 19 as an oxygen pouring means replaced with the oxyecoia supply equipment 13 and 
the oxygen flow control valve 14 in one example which showed other examples of this invention and was shown by 
above-mentioned drawjngJL . in the example besides a book, while pouring in the air of the flow rate which looks like 
[ the upstream of a recombiner 7 ] the amount of oxygen gas corresponding to the amount of surplus hydrogen gas, and 
is equivalent to it With the adjustment signal from the supervisory-control board 20 by the measurement signal from 
the oxygen density measuring instrument 16 which connected this air content to the lower stream of a river ot a 
recombiner 7, the air-flow-rate regulator valve 19 is adjusted and controlled automatically, and although oxyecoia 
supply equipment 13 is unnecessary compared with the one above-mentioned example, what has the same elrect is 

mSMoreover the system block diagram of drawing 3 shows the example of others of this invention. The oxygen 
flow control valve 14 shown as an oxygen pouring means in one example of above-mentioned drav/ing..l and other 
examples of drawing 2 , oxyecoia supply equipment 13, and the air-flow-rate regulator valve 19 and the air supply 
system 1 8 are combined with the upstream of a recombiner 7, and it connects, and is considering as the composition to 
which each is adjusted by the adjustment signal from the supervisory-control board 21. 

[00231 Generally, oxygen pouring operation supplies the amount of air supply from the air supply system 1 8 as 
constant flow, tunes the oxygen injection rate from oxyecoia supply equipment .13 finely by the oxygen flow control 
valve 14 it controls it automatically so that the oxygen density value in the lower stream of a river of a recombiner 7 
may be maintained appropriately in a setting range, and thereby, it can cut down the amount of the oxygen used. 
[00241 In addition the embodiment term of the claim in other examples of the above-mentioned this invention and 
other examples is as follows. "Water quality improvement equipment of the atomic power plant of the claim 1 by 
which it is being [ an oxygen pouring means / air injection equipment ] characterized." "Water quality improvement 
equipment of the atomic power plant of the claim 1 by which it is putting [ side by side / the oxygen pouring means ]- 
oxygen injector and air injection equipment characterized." 

[0025] , , , , , 

[Effect of the Invention] While water quality improvement of reactor cooling water and processing of surplus hydrogen 
gas are carried out smoothly, stably, and safely and stable operation of an atomic power plant is obtained according to 
this invention above, there is an effect which can mitigate the burden of an operating staff with automatic control. 



[Translation done.] 



(19)B*B*S§W? (J P) 02) & H§ ^ & $S (A) (ll)*&imtiffl&lifl#^ 

#^T-6- 109893 

(43)&IBB ¥j£6¥(1994)4Ji22B 



(5i)inta' mm^ jfrtss*^ fi &«^®Bt 

G2 1D 3/08 GDB X 7808-2G 





f|ffl s F4-254820 


(7DHJHA 


000003078 














(22),4lB1IJ 


¥#4^(1992)9^248 




«Sil|»JII*fm¥Kiajl|Bl72#«l 








(72)3&9§# 


£ Rig 




























(74)f^ffiA 







C54) [&9§w£|fcl Wi^tt^y > h «*H3c#gB 



(57) [gift] 

[««] 

izx zmim&zm&t&EiWtiimY?, 20. 2it*» 




1 

[0001] 
[0002] 

-h>2£^Lfc1^«^3'\^LT«883iVC 

^L&v%j^l?yr£gtijLTK^l'\K$ft&. 20 
[0003] -J}. WfWl fcfcWCfi. *<0BcSt»* 

mt&t:iblz*ytfx$ t t LXmS&>i^s3^^M 
[0004] L#»L. £<9lg^*T'*&}$iP*K«. 30 

[0 0 0 5] L&L%tft>. ;<oMi»iiff^ 

ff<*#^a* J S*tO*£^^a «fr«JfrC2 : 1 ) 2: 

z(oftmtvx. *y*fx&i,z7mm.M£.3s 

#xmz%&'>t:&mm#xi. wmw&®X'h& 
wmm&mm vwmm3m#u&ftixm.i-& 

[00 0 6] CiiitJ;0Sfe^l§7fc:i>v^-C{i. 

xtmm^fxkifi^mizx^Lx^nzm*). n->tz%- 

$><?)mmtfxkWmtfxc?>?>.i:%&. z.tit?<rmw\t. 50 



^^6-109893 

2 

[0007] 

imwmmLx o t-r&mmi mwfcmmmmz 
ti^xn. m^*®b>h<owmfixm&i!tfs7iz 

t5ftlt?&%E. UmitX-2 : 1 ) Z&X'T&i'XT-J* 
X'hhifi. Z<7)tfxWt&lzo^Xii><7>Xcr>bilX^ 

hz.t tf<mx. z 0)tmbizffig&3ls7(DT&izmh 
mmmm<r>mizmibx^&. z\w&>t>tuz.-m 
mit. m&ntfk 7 cr)±fcmi,zx*mmzm-z>mmMtf 

31 7 OTtSffltz#>&M7F LSrv >&&mizmgmZ5-Z 

[0008] HH£3Mf 6 i: . B&HtfS7 oajPfcfctt 

H8^S*££2S7<OAPfcfc»-S#*s£ft«. 
S*S^ 7 izfiiX Lfz fiXi*?m-&$5 7 ftX'mrS LX 
*fc=5r£,r &aizt3V&tfXtfM<0&gfeX'$> 

<o. z^tbic. miiixm&mziiVhz&vjssm. 
m^m. h&w&mizx*). sig^S7ajpttj»t 
&m&*fx^x<mm&<rM&mm®%izmLL 
x. wwm*u*b^ttM:&ti i i>'>ti. 

□ izmi^sm^ta Lxn&ttfsxnwwdm. 
zmzmmmL. nm^mizmmim»m8. 

zmm-zztizhz. 

[0010] 

^^^^i^^^gaiPfflitistttB^safli^a 

[0011] 

*mtixzw<frht. m i ?&\Hizxmmw%frt& 

[0012] Sfet:. RiB^itinHC&ft&BSftS 



(3) 



$fiiFP6-l 0989 3 

4 



3 



[00 131 



[0020] &±<7)£ d fc. S«££S7tf>TsSfc:fctt4 



MZtiXfct tch . £Wfi*li8i*tf yr4 fc: J: o T JD fc &< 3:56 Lfc*W&#>H££ £ & & . 
ES*U H^L&^^i^T&g&LTJiHHF 1 [0021] H2W^^J^{;fcfc^coffi<D|ltt0l£ 

10 *U ±maiT*Lfc-H«iWctJJt^iefgffi*SJIB 

[0014] mH&RTf 1 i fctJtts^ai*to &kwmmmmu£i&zm®LK^m lx. & 
ttantMRcj: on4Lfc*m^xtg^^^<^i!i ^ffi*&^i8tsmss»^#i9s-fii^fc«jsfc t^fe<o 

LTSte^7rtTjS«K^fc:J:0**^Xtl!«^Xi: £&A-*-4fc&i;:. i <0£Slft£ 7 *>T»fc:« 

[0015] zcng&izit 9£&2ti£:*Mmi. mafr^mmmzx o . %5iffim&tmm&L 

*L«rV^^KT^ritNa^ft. flW«fcttJ«P 20 [002 2 3 *^@3<O^Bifig0{i*||HB«-e^fl!j^ 

-rs*saA¥aTj>s**«*^sot*3igEs^ T±i2Hi*>-fsi«L fcit^2^7>iiife0!T-^L 
[0016] 4fc*7xr^w±*saai»s*grab mmwtzmmtsm&t ^mt^l. 

^«isisxrx^B^S7^±s[tgEA^-s. gnus [0023] -&izmm&}M$n±. zgmtem&ir^ 
ve>tix^&. fri<wmm&zmmmm#uxmimLx. w 

[ 0 0 1 7 ] $ t, fc, B^S7<7)Te£t«H«mSSI 30 *S^&7<OT«t*JttSi8^SSfiS-S^fflrtK3i«J 

&miMfflm.v\5&Lx. z<M&mvmn£ due [ o o 2 4 3 imbmomwmm. tsxvz 
ifcasftx. **&A-?&*mtfx&}5£imm$AaL <m t )x$>h. ^wmmx^mp^&^mx'hhz 

1 0 0 1 8 ] mz . JfclJfiKfc J: 4«B tov»TaW B J . rn^A^giJig^aEAJgBfc^aTJia^ 
4 . *Stt*^B10*^{i*«S£g^#llfc J: 9MB flHkLfci t#Sfc-r5ft*« 1 eMttT? >Yc?)*. 

zixrz*miix#m$z&Ai*ti. mFtwiMzx-ftm «sc»sbj . 

*Wj§#IS§i§J££ffi«;*-fr& . 40 [0025] 

[0019] iHgMMU7!&>6ii. lus^ix. jR^r^ v hvm&m&mtih t» 
aA^i^t^* i i^saiis#i4{cai^$ii. 

»WRXrxktS&LT*l:«f 4. § Sfe^7T [01 ] *f^{-^4 -||i|^i7)*®ej«^BO*^ffi 
8gtcfctt4KSffiS{±fiBK«lftSSiSSl6fcJ; OSIS 

zcr)mfem^fr^mmmmb-m5£®micr>mzte m2]*miiz®&®<?mim<?>*mmmm(r>%$i 
mmmivmmi. tm%MMm#u£zt>izmmL 50 mf$m„ 



(4) ^BH^-l 0 9893 

5 • 6 

[04 ] ^*o*«as^a^^8«0 o «sa^5#, 17. 20. a-KB 




